Letter to the Editor
Glycated albumin (GA) is used as an intermediate glycemic control marker for patients with diabetes, and would be a good complement measurement of hemoglobin A1c (HbA1c). Basically, there is a very strong relationship between HbA1c and GA, but it has been known that some discrepancies between these markers exist under certain physiological and pathologic conditions.
Calculating the ratio of GA to HbA1c (GA/HbA1c ratio) is a useful method to evaluate such discrepancies. GA/ HbA1c ratios are reported to change depending on a variety of factors, including in the case of a rapid deterioration of glycemic control, a significant fluctuation in blood glucose, or a change in the serum half-life of albumin or the erythrocyte life span. 1, 2 In particular, anemia, liver diseases, kidney diseases, and thyroid disease that affect the erythrocyte life span and albumin metabolism are commonly associated with diabetes, which may cause the discrepancy between HbA1c and GA. [3] [4] [5] Doctors measuring HbA1c and GA should take such impacts into account. On the other hand, if a doctor was unaware of the presence of such diseases, it might be possible to predict them from discrepancies in the HbA1c and GA values, including the GA/HbA1c ratio. Therefore, offering all-inclusive and relatively evaluated information of diseases, as well as the magnitude of their influence to GA/ HbA1c ratio, would be useful for the treatment of diabetes.
We enrolled subjects with more than 6 months of followup after diagnosis and included subjects with stable glycemic control status and stable symptoms of anemia (macrocytic: n = 21; normocytic: n = 36; microcytic: n = 56), kidney disease (dialysis patients: n = 40; nephrotic syndrome: n = 15), thyroid dysfunction (hypothyroidism: n = 37; hyperthyroidism: n = 55), and healthy control (n = 80). In addition, we also included subjects with type 2 diabetes mellitus (T2DM) but without diabetes complications (n = 197), and subjects with impaired glucose tolerance (IGT) or T2DM who have liver disease (fatty liver: n = 167; chronic hepatitis: n = 27; hepatic cirrhosis: n = 38). GA 6 and HbA1c were measured and the GA/HbA1c ratio was calculated.
As a result, in patients without diabetes, compared to healthy subjects (2.6 ± 0.19), the GA/HbA1c ratio was significantly higher in macrocytic anemia (3.4 ± 0.50, P = .000), normocytic anemia (2.8 ± 0.31, P = .031), dialysis patients (3.3 ± 0.52, P = .000), and hypothyroidism (3.0 ± 0.38, P = .000), and was significantly lower in microcytic anemia (2.5 ± 0.22, P = .000), nephrotic syndrome (1.6 ± 0.28, P = .000), and hyperthyroidism (2.2 ± 0.24, P = .000). In the group of subjects with IGT or T2DM, the GA/ HbA1c ratio was significantly lower in fatty liver (2.6 ± 0.26, P = .000), significantly higher in hepatic cirrhosis (3.8 ± 0.62, P = .000), and there was no significant difference in chronic hepatitis (3.0 ± 0.39, P = .143) compared to that of subjects with T2DM but without diabetes complications (3.0 ± 0.24). Table 1 summarizes the results of the present study.
In conclusion, the present study showed the detailed influences of various diseases by subdivision. When measuring HbA1c or GA for the treatment of diabetes, doctors should check for the existence of anemia, renal diseases, thyroid disease, and liver diseases. If there is no information about such diseases, the GA/HbA1c ratio may provide additional useful information for interpretation. Keywords albumin metabolic disorder, glycated albumin, GA/HbA1c ratio, hemoglobin A1c, short erythrocyte life span Abbreviations GA, glycated albumin; GA/HbA1c ratio, glycated albumin to hemoglobin A1c ratio; HbA1c, hemoglobin A1c.
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